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Polycyclic aromatic hydrocarbons (PAHs) are found to be the earliest 
environmental carcinogens. They are of great harm to humanity because we are 
exposed to PAHs through breathing, drinking water, food and direct contact. 
Benzo(α)pyrene (BaP) is often recognized as the indicator of the PAHs for it is widely 
distributed, stable and highly carcinogenic. In recent years, food safety has become a 
hot topic. Food exports have been repeatedly blocked owing to the indirect pollution 
of food packaging materials (such as fluorescent substances transferred to the food). 
So far, the study of the fluorescent materials in paper containers is focused on the 
qualitative determination. It is of great significance to study whether paper containers 
have benzo(α)pyrene and how to determine it. It is also necessary to strictly control 
the higher levels of benzo(α)pyrene in processed foods (such as smoked foods, baked 
goods and fried foods), but many quality inspection departments failed to carry out 
this work due to the complexity of the existing method. Therefore, a rapid and simple 
method needs to be developed. Derivative-constant energy synchronous fluorescence 
spectrometry is conducive to the determination of the low-concentration compounds 
from the mixture with the characteristics of excellent band narrowing and signal 
enhancement for minor spectral features. 
This dissertation focuses on the establishment of a method of determining 
benzo[α]pyrene from paper cups migration into food simulants. In addition, the 
investigation of the contamination level of benzo[α]pyrene in  food samples sold in 
Xiamen markets was made using the method of rapid determination of 
benzo[α]pyrene in food which we developed. A method of determining 
benzo[α]pyrene in foods by second derivative constant-energy spectrofluorimetry 
after microwave-assisted treatment of samples was established using domestic 
microwave oven. For high-fat food sapmples, microwave-assisted saponification and 
extraction were made at the same time, thus reducing sample analysis time. Three 















In the first chapter, the literature was summarized. The toxicity and the source of 
PAHs, distribution of benzo(α)pyrene and its harm to human health were described. 
The security of the food packaging paper was introduced and the analysis of PAHs 
including pre-treatment methods and determination technology was summarized. 
Finally, the synchronous fluorescence spectrometry was overviewed and the plans for 
the whole dissertation were put forward. 
In the second chapter, a highly sensitive and selective approach for the quantitative 
determination of trace amount of benzo(α)pyrene in food simulants has been 
established. Mili-Q water, 20% (v/v) ethanol are as the water-based simulation 
solution, and n-hexane is as an alternative to the fat simulation solution. The total 
concentrations of benzo(α)pyrene leached from disposable paper cups for these 
solvents with time were studied under different experimental conditions. The 
experiment results indicated that the benzo(α)pyrene leached from the paper cups 
when filled with hot water, but it was not detected when unheated water was used. 
Furthermore, paper cups should be used as short as possible each time. The paper 
cups should be less used to contain fat food because benzo(α)pyrene could transfer to 
hot and cool (unheated) hexane. benzo(α)pyrene was also detected when 20% ethanol 
was used at room temperature. So it is not relatively safe to drink alcohol with paper 
cup. 
In the third chapter, derivative-constant energy synchronous fluorescence 
spectrometry is introduced as a rapid, sensitive and reliable analytical method for 
Multi-component mixtures, in consequence, it was applied to determine 
benzo(α)pyrene in food. The investigation of the contamination level of 
benzo(α)pyrene in 121 food samples sold in Xiamen markets was made to help people 
understand the content of benzo(α)pyrene in various types of food. According to the 
high extraction efficiency and time saving characteristics of microwave extraction, 
analysis of benzo[α]pyrene in foods by second derivative constant-energy 
spectrofluorimetry after microwave-assisted treatment of samples was introduced 
using domestic microwave oven. Experimental parameters that influence the 
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